82                      THE ELECTRIC FURNACE
for one face of -^— =1.49 ohms.   The resistivity of the brick wall
2C.2          y
will be about 40 thermal ohms for i in. cube giving a resistance for
2  £
one face of 40 X~ ^ = 2. 35 ohms.   The external contact resistivity
Qf
may be about 85 ohms per square inch giving a resistance of — =
0.94 ohm. The   total   resistance per face= 1.49+2.35+0.94= 4.78 ohms.
This gives a heat loss for the whole furnace of - ~- = 1,000   watts.
This agrees sufficiently well with the actual loss, which was equal to the rate of -heat production — 900 watts. The temperature of the outside face of the furnace will be
That of the inside face will be
As a further example we may calculate the loss of heat from the Heroult steel furnace, Fig. 93, referred to on page 214. In this case we may assume the whole interior of the walls and roof to be at 1,500° C., the gases above the molten charge being at a higher temperature. In this furnace the roof is thinner than the walls and bottom of the furnace and of a different material, and in consequence the calculation will be somewhat more complicated.
The roof is 9 in. thick of silica brick having a resistivity (between i, 000° and 150° C.) of 30 thermal ohms for i-in. cube. Its inner surface is 84 in. X 50 in. = 4,200 sq. in. We may assume that the flare corresponds to an angle of 45° making an external surface of 102 in.X68 in. = 6,900 sq. in., or a mean area of \/4>2ooX6,9oo =
\/ 2 9,000,000 = 5 ,400 sq. in.   The resistance is 30 X — — = o. 05 ther-
5>4°o mal ohm.   The contact resistance, assuming an external tempera-
ture of 400° C., will be about 40 thermal ohms per square inch or = 0.006 ohm for the whole surface.   The total resistance of
6,900
the   roof   will   therefore be 0.056 ohms and the flow of heat
1500°—30°
--------T~ — 26 kw.   It will be noticed that we have not taken any
0.050                                                                                    Je a 9 i/2-in. cube externally, the surrounding air being assumed to be at 25° C.
